Sox2 expression in the visual system of two teleost species.
The visual system of teleost fish shows growth and regeneration capacities during the entire animal's life. Thus, the visual system of adult fish serves as a model for studying neurogenesis in the vertebrate central nervous system (CNS). Our study focused on the expression pattern of Sox2 in the fish visual system. Sox2 is a transcription factor known for its function in keeping stem cell properties, and as a regulator of cell fate during development, especially in the visual system. We used two different fish species: Astatotilapia burtoni and Danio rerio. In the visual system of fish, we identified Sox2 positive cells in the stem cell niche in the peripheral retina, in Müller cells and amacrine cells in the differentiated retina, and glial cells in the optic nerve (ON). We did not observe hardly any Sox2 expression in the optic nerve head (ONH). In the ON, Sox2 positive glial cells were lining the fascicles of new axons. Taking together, the broad spectrum of Sox2 expression indicates that this protein has different functions in the CNS of adult vertebrates. The results suggest that Sox2 has functions associated with the pathway of new axons from the retina. To understand the variety of cell types and subtypes and their plasticity potential in the visual system of fish will be essential to comprehend the growing and regenerating CNS in adult vertebrates.